INTRODUCTION
The Association of Southeast Asian Nations (ASEAN) has been actively pursuing trade integration for over 25 years. In 1992, members signed the ASEAN Free Trade Agreement (AFTA) to increase intra-ASEAN trade and improve the region's competitiveness by eliminating intra-ASEAN tariff and non-tariff barriers by 2015. 1 The ASEAN Economic Community (AEC) was launched in 2015 with the primary aim of creating a single market and production base that would allow the free flow of goods, investments, and skilled labor within the region (ADB 2015) . Although skilled labor liberalization has lagged behind trade and investment liberalization, Sugiyarto and Agunias (2014) argue that freer flows of skilled labor within ASEAN may help address the labor shortfalls and skill shortages the region currently faces.
The main objective of this chapter is to understand and quantify the potential impact on ASEAN member economies of skilled labor mobility under the AEC Mutual Recognition Arrangements (MRAs)-which took effect in 2015. As far as we are aware, no prior study has analyzed how the MRAs might impact each ASEAN economy. We fill this gap and contribute to policy research by carrying out simulation-based analyses with the aid of an economy-wide or computable general equilibrium (CGE) model to help us keep track of the likely direct and indirect effects that tariff elimination and freer mobility of skilled workers would have in their source and host countries.
CGE models are data intensive. For this study we use the GMig2 (Global Migration) Data Base and modeling framework. Both the GMig2 data and model (Walmsley et al. 2007 ) extend the widely used Global Trade Analysis Project (GTAP) data and model-by explicitly accounting for bilateral migration and remittances flows. The GTAP framework (Hertel 1997 ) has been the basis for most analysis of free trade agreements since the mid-1990s. The GTAP model relies on the GTAP Data Base, which provides an exhaustive set of accounts measuring the value of annual flows of goods and services for the world economy with regional and sectoral detail. These flows, based on official data, include bilateral trade, transport, and protection matrices that link individual country/regional economic datasets. The most recent GTAP Data Base (version 9.0) covers 140 regions (120 countries and 20 aggregated regions), 57 sectors, and 8 factors of production (Aguiar et al. 2016 ).
An economy-wide framework like GMig2 is the appropriate methodology to analyze how labor migration scenarios might affect the ASEAN region and each member because it accounts for micro-and macroeconomic linkages. In this study, we use GMig2 to answer two questions: (i) would intra-ASEAN skills mobility bring economic benefits to each member and the ASEAN region as a whole; and (ii) would complementary policies that reduce wage differentials between migrants and permanent residents bring further economic gains?
We find that AFTA tariff elimination-coupled with (i) a policy allowing the freer flow of skilled labor within ASEAN and (ii) improvements in the initial host country's migrant-to-permanent resident wage ratio (improved wage differentials)-would result in gross domestic product (GDP) gains for AEC economies. This is due to the increased supply of skilled labor and higher investments, exports, and consumption on the back of higher remittances sent home by migrant workers. As such, our quantitative findings support the view (for example, Sugiyarto and Agunias 2014) that freer flows of skilled labor coupled with complementary policies that reduce national-level barriers would benefit ASEAN members and the region as a whole.
This chapter is organized as follows. Section 2 describes the key features of the methodology used. Section 3 analyzes the underlying data by focusing on each AEC member's economic structure, intra-ASEAN trade, and intra-ASEAN skilled labor migration flows. Section 4 describes the policy experiments and analyzes the simulation results. Finally, Section 5 outlines the insights gleaned from the simulation results, policy implications, and our agenda for future work.
METHODOLOGY
Analyzing the potential impacts of skills mobility within the AEC requires a model capable of tracing the transmission channels through which bilateral labor movements may affect each AEC member economy and Erwin Corong and Angel Aguiar -9781788116176 Downloaded from Elgar Online at 08/31/2019 06:54:39AM via free access their trading partners. To do this, we employ the GMig2 model (Walmsley et al. 2009 )-a multi-sector, multi-country general equilibrium model that extends the widely used GTAP modeling framework (Hertel 1997; Corong et al. 2017 ) by explicitly accounting for bilateral labor flows and their consequent impacts on wages and migrant remittances. The GTAP model is a relatively standard multi-sector, multi-region CGE model. It assumes constant returns to scale, and consists of equations that define agents' behavior and optimizing decisions (such as cost minimization and profit and utility maximization), market clearing conditions, and identities that satisfy accounting constraints. Figure 3 .1 presents a schematic representation of the GTAP modeling framework-similar to an economy's circular flow model. The figure suggests that GTAP not only allows us to trace the linkage within a country between each economic agent (firms, households, investment, and government), but also how these agents are linked to the rest of the world (see Hertel 1997; Brockmeier 2001; and Corong et al. 2017 for an updated schematic representation of the GTAP modeling framework and details on the latest version of the GTAP model). The GMig2 model extends the core GTAP model by explicitly accounting for bilateral labor flows and their consequent impact on wages and migrant remittances. In this section, we explain just the key mechanisms affecting labor mobility; further technical details are found in Walmsley et al. (2009) . The GMig2 model includes equations that track bilateral labor movements and their associated flow-on effects to each country's labor force (LF i, r ) and population (POP c, r ) flows, as shown in Equations (3.1) and (3.2).
These equations indicate that an increase in the number of migrant workers of skill i from source region c in host region r would result in a reduction in the labor force and population in the source region c, and a consequent increase in the labor force and population in the host region r. 2 Note that the change in each region's population, as computed in Equation (3.2), may be more than the change in labor force. This occurs under the assumption that workers move with their families. In this chapter, we assume otherwise-that is, migrant workers do not move with their families due to the temporary nature of skills mobility within the AEC.
Moreover, there are two methods by which skills mobility within the AEC can be analyzed. The first is through three possible exogenous changes in labor supply: (i) change in the number of migrants from source region c to host region r; (ii) change in total labor supply in host region rto simulate a proportional increase in the stock of migrants coming from various source countries c (as observed in the initial data); or (iii) change in the total supply of labor to simulate a proportional outflow of migrants to their home country.
The second method, which we use here, models skills mobility within the AEC via an endogenous mechanism that allows migrant workers to move from source country c to host region r based on real wage differences between their host (RW i, c, r ) and source countries (RW i, c, c ), as shown in Equation (3.3).
LF i,c,r 5
Pr(Y51 0 X) 5 f a engineering degree, female, female * engineering MA/PHD, age, urban, married, region
The degree to which migrants respond to real wage differences is governed by the supply elasticity parameter represented by s i, c, r . Higher (lower) values assigned to the s i, c, r parameter results in a greater (smaller) response of migrants to real wage differences. In the absence of econometric estimates, we set s i, c, r for skilled labor to 1.0-which means that migrants have a unitary elasticity response to real wage differences between their source and host countries. The exogenous coefficient (A i, c, r ), shown in Equation (3.3) accounts for other factors in the migration decision (such as language and other restrictions) and is calibrated from the underlying GMig2 Data Base explained below. We use GMig2 version 9.0 data (2011 as base year), which categorizes the world economy into 57 sectors and 140 countries/regions. Like the model, the GMig2 data also extends the standard GTAP Data Base by explicitly accounting for bilateral labor flows and migrant and nonmigrant wages, along with bilateral remittances. These are constructed from various data sources such as: (i) the bilateral matrix of foreign-born populations from Ozden et al. (2010) ; (ii) labor force participation rates from the International Labour Organization (ILO); (iii) labor skill shares from Docquier et al. (2010) ; and (iv) data on GDP, population, and bilateral remittances from the World Bank.
Given our focus on skills mobility-and because this study is our maiden attempt to analyze skills mobility within the AEC-we aggregate the full GMig2 Data Base to 16 countries/regions, two labor types (classified into skilled and unskilled), 3 and eight broad sectors (which include three service subsectors-business services, public and health services, and "other services"). These sectors include those occupations covered by AEC Mutual Recognition Arrangements (MRAs)-accountants, architects, dentists, engineers, medical practitioners, nurses, land surveyors, and tourism professionals. Table 3 .1 shows that the aggregated GMig2 data distinguishes all AEC members except Myanmar, which in the original GTAP/GMig2 Data Base is aggregated with the "Rest of Southeast Asia" (including Myanmar and Timor-Leste). 4
BENCHMARK DATA
Here we examine the underlying structure of our aggregated GMig2 Data Base. We pay particular attention to each AEC member's economic structure, intra-ASEAN trade, and intra-ASEAN skilled labor migration flows. Figure 3 .3 decompose GDP into its components for each Southeast Asian economy. The expenditure-side GDP of Indonesia, the Lao PDR, the Philippines, and the Rest of Southeast Asia is mainly anchored on consumption, while the GDP of Brunei Darussalam and Singapore is mainly driven by exports ( Figure 3 .2). From the income side, Figure 3 .3 shows that unskilled labor accounts for a significant share of GDP for most Southeast Asian economies-except for Singapore, where the share of skilled labor income roughly equals that of capital. Much of Brunei Darussalam's income-side GDP comes from capital and indirect taxes, with the latter mostly in the form of oil royalties. Table 3 .3 suggest that Southeast Asian countries accounted for 5.8% of global imports and 6.1% of global exports, while intra-ASEAN trade accounted for just 1.2% of total global trade flows. Figure 3 .6 shows that Southeast Asian economies are highly specialized. Brunei Darussalam, the Lao PDR, and the Rest of Southeast Asia mainly export primary commodities such as oil and minerals, while Malaysia, the Philippines, Singapore, and Thailand mostly export manufactured goods. Textiles also account for a majority of Cambodia's exports, while exports of primary and manufactured goods account for a significant part of Indonesia's total exports. The contribution of services exports to total exports varies by country-ranging from 5% in Indonesia to 24% in Singapore. Figure 3 .7 decomposes the share of each imported commodity to total imports for each Southeast Asian economy. The region mainly imports manufactured goods, with textiles accounting for 27% and 12% of total imports of Cambodia and Viet Nam, respectively. The share of services to total imports varies, ranging from 5% in the Lao PDR to 24% in Singapore. Table 3 .4 shows bilateral skilled labor flows (in thousands of people) within ASEAN. Row headings identify source countries, while column headings define host countries. For example, there are 74,500 skilled migrants from Malaysia working in Singapore. It also shows there are 172,000 intra-ASEAN skilled migrants, with roughly 54% working in Singapore. Other major skilled migrant destinations are Thailand (14% of total intra-ASEAN skilled labor migration flows), Malaysia (11%), and Cambodia (10%). The shaded cells indicate significant bilateral labor migration flows, which we will explore in Figure 3 .8 below. Table 3 .5 shows the share of skilled migrants in the host country's labor force. On average, skilled migrants account for just 11.2% of ASEAN's total skilled labor force. Brunei Darussalam has the highest skilled migrant share of its labor force (11.5%), followed by Singapore (9.5%) and Cambodia (7.7%), whereas the Rest of Southeast Asia (Myanmar and Timor-Leste) has a negligible skilled migrant share to its total labor force. Figure 3 .8 presents the composition of skilled migrants by host country, derived from the skilled migration flows shown in Table 3 .4. Figure 3 .8 Rest of World.
Source:
Authors' calculations based on GTAP/GMig2 Data Base version 9.
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POLICY SCENARIOS AND RESULTS
We conducted three policy experiments (scenarios) to analyze the potential economic impact of skilled labor mobility due to MRAs:
AFTA: Completely remove intra-ASEAN tariffs to understand the economic impact associated with AFTA alone-where skills mobility within the AEC is not allowed. AFTA-SKILL: Endogenous labor mobility is added to the AFTA scenario. This simulates the policy of allowing skilled professionals to migrate within the AEC based on real wage differences between their source and host countries. 
Source:
Erwin Corong and Angel Aguiar -9781788116176 Downloaded from Elgar Online at 08/31/2019 06:54:39AM via free access AFTA-WAGE: This takes the AFTA-SKILL scenario and adds 5% to the initial ratio of migrant wages relative to those of permanent residents-as calibrated from the initial GMig2 Data Base. This scenario simulates an AEC-wide policy designed to improve migrant salary conditions.
The three scenarios clearly build upon each other. The AFTA scenario does not allow for bilateral labor movements, while the last two allow for skilled labor mobility within the AEC. We do this to isolate the economic impact of tariff elimination due to AFTA from those arising from the freer flow of skilled labor within the AEC. Table 3 .6 shows the GDP impact of the three policy scenarios. The first column shows that tariff eliminations due to AFTA generally result in GDP gains for AEC members. Exceptions are the Lao PDR and the Rest of Southeast Asia, which show marginal GDP contractions (20.14% and 20.01% respectively) driven by larger imports. Among AEC members, Brunei Darussalam gains the most (0.19%), followed by Malaysia (0.16%), Viet Nam (0.15%) and Cambodia (0.12%). Other AEC members show GDP expansions below 0.1%.
GDP gains under AFTA are quite small for two reasons. First, ASEAN tariffs are already low due to successive tariff reductions over the last decade under the Common Effective Preferential Tariff (CEPT) mechanism (see Figure 3 .5). Second, total intra-ASEAN trade is quite small relative to global trade-AEC members trade more outside the region than within the community (see Table 3 .3 for initial bilateral trade flows). The GDP impact on countries outside the AEC is negligible (not shown in Table 3 .6), which suggests that eliminating tariffs in the AEC does not appear to cause trade diversion for the same two reasons.
To better understand and analyze the effects of these policy scenarios on skilled migrant movements, we break down the impact of the three scenarios by expenditure-side GDP (Table 3 .7), by price index (Table 3 .8), by the number of skilled migrants affected (Tables 3.9 and 3.10) and by the impact on trade and current account balances (Table 3 .11). Table 3 .7 presents the percentage changes by expenditure-side GDP aggregate on each AEC economy. The AFTA results, shown in the upper panel, suggest that eliminating tariffs increases trade for all members. Exports increase for all countries except Viet Nam and Brunei Darussalam, as their aggregate export price index (which measures the cost of producing exports) increases more than any other AEC member (Table  3 .8), resulting in reduced external demand for their exports. A comparison of the export and import percentage changes show imports growing more than exports in all AEC members. This is due to the higher demand for investment goods and imported intermediate inputs needed to support export expansion. The significant percentage growth in exports and imports for Cambodia, the Lao PDR and the Rest of Southeast Asia (see Table 3 .8) should be taken with caution, as these countries have relatively small trade value flows in our initial data. 5 Eliminating tariffs under AFTA also results in higher investment demand in all AEC members, as imported capital goods become less expensive. Investment increases the most in Viet Nam, followed by Thailand, Malaysia, Brunei Darussalam and Singapore, while the Philippines and the Rest of Southeast Asia show low investment growth rates. Again, the higher investment growth for Cambodia and the Lao PDR should be taken with caution due to their low investment flows in our initial data.
We now turn to changes in household consumption alongside changes in government demand and investments. Movements in these three aggregates are driven by our standard GTAP closure rules and regional household specification. In general, household consumption increases in all AEC economies, except for Cambodia, the Lao PDR and the Rest of Southeast Asia. Final consumption (by household and government) falls in Cambodia because, as shown in Table 3 .8, the price of investment falls more than the consumer price index (CPI) and the government price index. As a result, Cambodians are encouraged to save and invest while at the same time reducing private consumption. The higher government price index also leads to a fall in government consumption. For the Lao PDR, Source: Simulation results. Source: Simulation results.
Erwin Corong and Angel Aguiar -9781788116176 Downloaded from Elgar Online at 08/31/2019 06:54:39AM via free access consumption decreases because the reduction in the investment price index outweighs the reduction in the CPI-thereby encouraging investmentswhile government consumption rises due to the falling government price index. A higher government price index also results in reduced government consumption in Indonesia and Thailand. The second column of Table 3 .6 shows the GDP impact of our AFTA-SKILL simulation-which combines AFTA with skilled labor mobility within the AEC. Here we allow migrants to respond to real wage differences between source and host country. The results show that GDP changes are similar to those of the AFTA scenario because of limited skilled migration within the region (1,080 people; see Table 3 .9). There are two reasons for this. First, we assume skilled migrants have a unitary elasticity (s i,c,r 51), thereby tempering their response to relative wage differences between source and host country. Second, the small increase in skilled labor migration is linked to our benchmark data, which shows limited intra-ASEAN skilled migration at the base (see Table 3 .4).
Nevertheless, we see that GDP expands a bit more for Cambodia (0.12% AFTA vs. 0.18% AFTA-SKILL) as migrants reduce the shortage of skilled labor, hence increasing the overall labor force. Brunei Darussalam and Singapore also increase GDP as a result of employing more skilled migrants from other ASEAN countries. As shown in the last row of Table 3 .9, the higher GDP for these three AEC members is anchored on higher skilled labor intake. In terms of source country, skilled migrants to Cambodia come from Thailand and Viet Nam, while Singapore absorbs skilled workers from Malaysia and the Philippines. Malaysia, on the other hand, registers a GDP contraction because of a reduction in labor forcea net skilled migrant outflow of 1,100 (see Table 3 .9).
The middle panel of Table 3 .7 shows the percentage changes in each GDP aggregate from the expenditure side under the AFTA-SKILL scenario. In general, the magnitudes are similar to those under the AFTA scenario. An exception is Malaysia, which shows marginally lower household consumption changes and marginally higher export and import changes under AFTA-SKILL than under the AFTA scenario. These differences are driven by changes in Malaysia's current account balance (CAB). The net migrant outflow in Malaysia (higher outflows of skilled Malaysian workers than inflows from other AEC economies) leads to higher remittance inflows, which improve Malaysia's CAB (Table 3 .11). This improvement means Malaysia's real exchange rate will depreciate less under AFTA-SKILL than under the AFTA scenario. This results in less expensive imports and thus feeds import demand. Exports expand slightly as Malaysia's export price index increases less under AFTA-SKILL (0.19% vs. 0.20% in the AFTA scenario; see Table 3 .8) due to the lower cost of imported intermediate inputs. Similarly, investments increase as imported capital goods become relatively less expensive.
The third column of Table 3 .6 shows the impact on GDP of our third simulation-AFTA-WAGE-which combines AFTA-SKILL with a 5% improvement in the initial ratio of migrant wages relative to permanent residents in the host country. Here, we find the impact on GDP is both positive and much higher than in the first two scenarios. Among AEC members, Singapore gains most (a 1.6% GDP expansion), followed by Malaysia (1.10%) and the Philippines (1.01%). All other AEC members show GDP gains ranging between 0.5% and 0.8%. The Lao PDR and the Rest of Southeast Asia likewise register GDP gains, as opposed to contractions in our first two scenarios.
The GDP expansions for Brunei Darussalam, Cambodia and Singapore are again anchored on skilled labor intake (see Table 3 .10). Although Indonesia, the Lao PDR, Malaysia, the Philippines, Thailand, Viet Nam and the Rest of Southeast Asia show net migrant outflows (see Table  3 .10), their GDP still increases as a result of higher export sales and greater household consumption (see Table 3 .7)-associated with higher remittances. Indeed, the lower panel of Table 3 .7 shows that the percentage changes in each GDP aggregate from the expenditure side are all higher under AFTA-WAGE than AFTA-SKILL scenarios. Close examination of Table 3 .7 reveals that consumption, exports and imports increase more under AFTA-WAGE when compared with the first two scenarios; real investment increases only slightly under AFTA-WAGE. Essentially, all these changes are influenced by changes in the current account balance. Except in Singapore, the net migrant intake under AFTA-WAGE is lower when compared with the AFTA-SKILL scenario. This is because the 5% improvement in the initial ratio of migrant wages relative to permanent host country residents' results in reduced demand for skilled migrants as they become more expensive. Table 3 .11 shows that the CAB deteriorates more than the trade balance in Cambodia, the Lao PDR, Singapore and Viet Nam. This creates real exchange rate depreciation, making exports less expensive (see Table 3 .8). On the other hand, higher net remittances slightly improved the CAB relative to trade balances in Brunei Darussalam, Indonesia, Malaysia, the Philippines, Thailand, and the Rest of Southeast Asia. This reduces the real exchange rate depreciation under AFTA-WAGE when compared with the AFTA-SKILL scenario. Exports still grow significantly in these countries as their slightly lower real exchange rate depreciation means less expensive imported inputs (again compared with AFTA-SKILL), which translates into lower export price indices under the AFTA-WAGE scenario (see Table 3 .8). 
INSIGHTS AND FURTHER WORK
In this chapter, we analyze the potential economic impact of the freer flow of skilled labor within the AEC with the aid of the GMig2 Data Base and model. We also fill a research gap by shedding light on how skilled labor mobility within the AEC might impact each ASEAN economy. Our analysis of benchmark GMig2 data indicates that skilled migrants account for just 12% of the roughly 1.5 million intra-ASEAN migrantsand that intra-ASEAN migrants account for only a small share of ASEAN's total skilled labor force. We also find from our initial data that intra-ASEAN skilled labor migration is mainly linked to geographical proximity and cultural similarity, thus limiting bilateral labor movements to a few countries.
Our simulation results suggest that economic gains from tariff elimination under AFTA are relatively small because past tariff reductions under CEPT already reduced tariffs to low levels, and because intra-ASEAN trade remains small relative to AEC members' external trade. Nonetheless, we find that a policy allowing freer flow of skilled labor and one with a 5% increase in the initial ratio of migrant to permanent resident wages in the host country would increase GDP across AEC economies. GDP gains from the income side come from the greater supply of skilled labor, while GDP gains from the expenditure side come from higher investments and exports-as imported intermediate inputs become less expensive and higher consumption results from higher remittances sent home by migrant workers. This is just an initial attempt to analyze the potential impact of skilled labor mobility under AEC MRAs on professional services. So far, MRAs facilitate the freer flow of eight professions-accountants, architects, dentists, engineers, medical practitioners, nurses, land surveyors and tourism professionals. An important caveat of the analysis is that the GDP gains under our two skilled mobility scenarios are likely overestimated. This is because the GMig2 data we use distinguishes only unskilled and skilled workers, with the latter representing all skilled labor types, not just those covered by existing MRAs. Therefore, further work is needed to disaggregate the eight MRA occupations from the current homogeneous skilled labor category in the GMig2 Data Base and model. Doing this would pave the way for a better understanding of the potential economic impact of freer flows of skilled labor within the AEC.
In summary, we find that the gains from freer flows of skilled labor within the AEC are maximized when complementary policies aimed at reducing national-level barriers-reducing wage differentials between migrants and permanent residents, among others-are also implemented. Further dialogue is needed, followed by a concerted effort among AEC members to pursue accommodative domestic policies. This would maximize not only migrant welfare, but also the economic gains each AEC member stands to reap from the freer flow of skilled labor across the AEC.
NOTES
1. Under the Common Effective Preferential Tariff (CEPT) scheme, tariff elimination excludes products classified under: Temporary Exclusions, Sensitive Products and General Exclusions. 2. The "source" country/region is defined as a worker's place of origin/birth, while the "host" country/region is where that same worker currently resides/works. 3. The GMig2 Data Base only distinguishes unskilled and skilled labor types, with the latter category also including skilled labor beyond the eight professional occupations covered by MRAs. 4. We proceed under the assumption that "Rest of Southeast Asia" is part of the AEC, even with Timor-Leste included (although it remains outside ASEAN). 5. A small initial value (such as Cambodia's exports) would result in a higher percentage change growth relative to a high initial value (such as Singapore's exports). For example, if the initial exports of commodity c by countries A and country B are $1 and $10 respectively, and assuming their exports increase by 30% and 5%, then the post-simulation value of exports would be $1.30 and $10.50 for countries A and B respectively. Note that international trade in GMig2 follows the Armington assumption. This implies that changes in trade flows are preconditioned on initial trade shares; a country with a small initial exports share could not instantly gain a bigger market share. 
